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Computer System Testing 
Increasingly, the quantitative evaluation of computer software is recognized 
as critically important to the effective functioning of computer systems. At 
N PS, the model for statistically analyzing software error detection and correction 
processes during software functional testing has been developed. The model 
provides decision aids for controlling the quality of command and control system 
software. The inputs to the model are error detection histories and the outputs 
are forecasts of the future behavior of error detection and correction processes. 
A non-homogeneous Poisson process is used to model the occurrence of errors 
detected during functional testing of command and control software. The para-
meters of the detection process are estimated by using a combination of maximum 
likelihood and weighted least squares methods. Once parameter estimates are 
obtained, forecasts can be made of cumulative number of detected errors. Fore-
casting equations of cumulative corrected errors detected but not corrected, 
and the time required to detect or correct a specified number of errors, are 
derived from the detected error function. The various forecasts provide decision 
aids for managing software testing activities. Ultimately, Naval Tactical Data 
System software error data are used to evaluate several variations of the fore-
casting methodology and to test the accuracy of the forecasting equations. 
The purpose of a second NPS project was to develop a methodology and tools 
for conducting system tests of avionics or other complex hardware/software 
systems. 
Two areas which received major emphasis were prototype testing and main-
tenance testing. A methodology for conducting prototype tests was developed. 
In addition, a simulation model was prepared for aiding the designer and tester 
in identifying and diagnosing faults which may occur during prototype testing. 
A maintenance testing methodology, which involves the use of tests to partition 
faults into subsets, was developed for identifying faults. In addition to the above 
areas, research was undertaken to develop models for investigating the relation-
ship between error detection capability and program structure in computer soft-
ware, using simulation and anlytic approaches. 
Professor Norman F. Schneidewind directs this research at NPS, which is 
supported by ONR, the Naval Air Development Center (NADC) and the Naval 
Electronics Laboratory Center (NELC). 
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